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UNITED STATES

LUCIEN GENTY,

PaTenT OFFICE.

OF MARSEILLES, FRANCE.

ELECTRIC TRACTION OF TRAINS OF VEHICLES UPON RAILS.

SPECIFICATION forming part of Letters Patenut No. 661,448, dated November 6, 1800.
Application filed May 3, 1900. Serial No. 15,405, (No model.)

To all whom it may concerr:

Be 1t known that 1, LUCIEN GENTY, engl-
neer, a citizen of France, residing at 61 Rue
St. Jacques, Marseilles, Bouches-du-Rhdne,
France, have invented certain new and use-
ful Improvements in the Klectric Traction of
T'rains of Vehicles upon Rails, of which the
following is a specification. |

My mventwn relates to ecertain improve-
ments in electriec traction-railways; and it

consists of the sundry combinations of de-

vices substantially as hereinafter more fully
disclosed, whereby a single attendant or mo-
torman can readily control at a distance one
or more sets of electric motors arranged upon
a locomotive-engine or upon a number of
cars. |
‘T'heinventionis, moreover, applicableirre-

spective of the manner in which the electric:

current is supplied to the train.
Theimproved arrangement also permits the
attendant simultaneously to reverse the di-
rection of rotation of all the motors and after-
ward also simultaneously to operate all the
transmitting devices to vary the connecting
up of the motors with each other and with
the resistances suited to the different speeds

oiven the train.

The 1nvention will be-best understood by
reference to the dCCODlde}lHG drawings, in
which —

Figure 1 is a diagram indicating the gen-
eral disposition of the system as applied to
the control of a train of five cars. Iig. 2 illus-
trates the application of the same arrange-
ment to a single locomotive-engine. Kig. 3
is an axial vertical section of a transmitter.
IFig. 4 is a corresponding elevation, and Fig.
5 a sectional elevation, of the same at right
angles to rig. 3. FHig. 6 is a partly sectional
andside view of thereversing controller mech-
amam ,including piston, 1*..1(,1{ gear, &e.  11gs.

7 and 8 are sectional views of the %peed -indi-
Cd'[Ol‘ Fig. 7 showing the upper part and I'ig.
S the 1owm~ part thereof._ Higs. Yand 10 rep-
resent the serviee-motor controlled by the
speed-noteh indicator and in turn controlling
the transmitter, Fig. 9 being an axial verti-
cal section of the motor-piston and Fig. 10 be-
ing & ceross-section of the serviee-motor and
oll-brake; and Fig. 11 is a partly plan and
partly horizontal sectional view thereof.

The diagram Fig. 1 represents a train of
five cars, the two end cars and the central car
being provided with electric motors, as at I'.
Hence upon each of these three cars thereis
arranged a receiver or controller of any suit-
able construction, the three controllers or re-
ceivers B being identical. A transmitter A
is arranged at each end of the train, so that
the train may travelin either direction indis-
criminately. The two transmitters are coi-
nected with each other by a double-pipe sys-
tem C and D, the pipes being arranged on the
right and left of the train upon each of the
cars provided with suitable coupling devices,
the receiver or controller being connected 1o
both pipes C and D. It will readily be seen
without any need to enter into a detailed de-
seription of the operation of the system that
the latter is applicable to a single carv, if re-
quired. This alternative is dealt with in the
diagram Fig. 2 the result of such an arrange-
ment being an electric locomotive capable of
being set in motion 1n either direction by
means of & single receiver or controller lo-
cated in the center and an electric motor 3.
It may here be pointed out that this controller
could, but with difficulty, be operated di-
1e@tly by hand, inasmuch as the controllers
herein contemplated are intended to distrib-
ute several hundred volts of electricity, and
consequently necessitate the use of consider-
able force for thelr operation.

In Figs. 3, 4, and 5 1s shown the transmait-
ter A, which through a short coupling-tube
¢ communicates with any suitable air-con-
taining reservoir, the air being compressed to
abouteight kilograms, its object being tosend
airatapnredebermined pressurethrougheither
of the pipes or pipe systems C or D and to
maintain such pressure at a constant degree
1rrespective of any lessening of pressure there-
in. The upper part of t,hl% transmitter con-

| sists of a case or chamber O, divided by two

flexible membranes or diztphmgms ¢ 1nto
three superposed compartments, the central
compartment being entirely isolated from
the npper and lower compartments, commu-
nicating with each other through the chan-
nel e. To the diaphragms ¢ there are suit-

ably fitted two valves f and ¢, both opening
upward and balanced by means of the chan-
 nels or ports /v and 2, whereby their piston
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ends are connected with the interior of the
chamber 0 above and below the said dia-
phragms ¢. T'he valve f provides for open-
ing and closing communication between the
5 chamber 0 and the compressed-air reservoir
via the junetion or coupling tube a, while the
valve ¢ serves to open and close communica-
tion between said cnhamber and the atmos-

phere. A four-way cock j, interposed be-
1o tween the chamber D and the pipes Cand D,

enables either of the following communica-
tions to be established, viz: Pipe C to be put
in connection with chamber 6 and pipe D to
communicate with the atmosphere, or pipe €
tocommunicate with the atmosphere and pipe
D to communicate with chamber O, or both
these connections may be cut off, which last
position of the cock would result 1n stoppage
of the operation, while the first movement of
the cock effects motion in one direction, for
example, and the second adjustment of bfmd
cock gives motion in the opposite direction.

It will readily be seen that the pressure
prevailing in the chamber or case b outsids
the diaphragms ¢ must of necessity always
be equal to that present between the said
diaphragms, as if this should cease to be the
case the eguilibritun would be destroyed and
‘elther of the valves 7 or g would be raised
30 from its seat. When once the pressure in

the central part has been determined, it will

be understood that a constant pressure will

be produced and maintained in either of the

pipes O or D, notwithstanding any lessening
35 of the alr-pressure in such pipes.

The central portion of the chamber b com-
municaies with the air-reservolr through the
tube & and through the medium of a pres-
sure-relieving expansion-regulator. 'Thisreg-
ulator consists of a hollow piston m, adapted
to move within a cylinder n# and having a
passage or port o through its bottom o, con-
trolled by a valve, to provide for placing the
central compartment of the chamber 1n coni-
munication with the atmosphere, via a port
or passage 0° through said piston and 1ts own
chamber and an outlet or opening p in sald
cylinder. The stem or rod ¢ of the valve ¢°
1s suitably guided within the casing of the
regulater and carries a second valve ¢, ar-
ranged at its lower end to ¢ut off or restore
communication between the central compart-
ment or space between the two diaphragms ¢
and the tube k& of the compressed-air reservoir
via passages or ports ¢*, a spring r tending
constantly tokeep the valve ¢ down upon its
lower se: Lt if nothing opposed the apward
motion of the pistonn, the pressure in said
central space or (Jompmlmuj_t would always
> be proportionate to the weight of such piston.
Suppose, for exambple, that the surface of the
piston exposed to the pressure of the alr con-
tained 1n sald central space were equal to ten
square centlimeters. Then the pressure per
square centimeter would be equal to one-
tenth of the thrust exerted by the piston i,
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portion the piston would be raised and the

central space placed in communication with
the atmosphere. If, however, such pressure
should be less than such proportion, the pre-
ponderance of the thrust of the piston would
force the valve stem or rod ¢ downward, and
compressed air would be admitted into said
central compartment. Therefore by varying
the piston thruast, as presently described, we
shall have either in one or the other of the
pipes C D, as will readily be seen, a constant
nressure equal to one-tenth of the thrust of
the piston m. Hence inorder toobtain pres-
sures varying, say, between nothing and four

kilograms in sald pipes 161s necessary to vary

the thrust of the piston m between nothing
and forty kilograms. To effect this object,
said piston is provided at its upper end with
a ¢ross-piece s, to which are connected the
upper ends of two spiral springs ¢, counter-
balanced by a counterpoise or weightw. To
the lower part of each spring ¢ 1s conneected
a flexible steel band v, applied or connected
to a segmental cam W, keved upon aspindle
or shaft X, actuated by a lever y, suitably
secured to sald shaft and arranged on one
side of the apparatus. This lever is flitted
with a bolt or detent z, capable of engaging
any one of a series of, preferably, ten notches
of a segmental rack 1. The tension of the
springs { and the arve of the movement of the
cam W are such that when saud bolt or de-
tent 2 of the lever 7 is moved successively
Lrom noten to noteh of said rack the pressure
exerted upon the cross-piece sis inc¢reased or
decreased, according to the direction of the
movement of sald lever, by four kilograms.
Each cam W has applied theretc a counter-
noise or weight 2, and the lever ¥ has a siml-
lar weight 8 attached thereto. The cams W,
together with their weights, jointly subject
&.:ud springs to a stress or teusicen equal to
twenty kilograms, while the counterpoise or
weight 3 1s inert when the lever s midway
betweell the ends of its movements or stroke
§; but it takes away twenty kilograms ab
notch 0 and adds twenty kilograms at noteh
10. The object of this arrangement 1s to
reduce the pull exerted upon the lever vy iu
order tomove itfrom oue position Lo anothe
sincewhen in each of these poml ioussald umm
terpoises orweights 2 and 3 Jointly counteract
the tension of the springs &.  On the whole,
then, 1t will be seen that by operatiug 1:11@
cock 7 and placing the leverin any one of the
notehes of the rack a predetermined pressure
may be maintained in cither of the pipes C
or D, such pressure remaining constant no
matter what may be the variations ol pres-
sure in the pipes.

The reversing piston mechanism shown 1
[ig. 6 comprises a piston 7, having its rod
provided with cL rack 4, engaging & toothed
segment or sector i, sultably secured or keyed
to the shaft of a roll or drum 0, adapted to
form the required connection between the In-

for if such pressure should exceed that pro- | duction-coils and armatures ol the motors
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both for forward and rearward motion.
cylinder within which said piston 7 moves
communicates at one end with the main for-
ward-motion-transmitting pipe C and at the
other end with the main rearward-motion-
transmitting pipe D. When pressure 1is
transmitted through the pipe C, the piston 7
1s foreced home to th_e end of its stroke and
uncovers the orifices or ports 8 in the eylin-
der, which communicate through pipe 9 with
the speed-noteh indicavor presently to be de-
seribed. 1t will be understood that if the air

had been brought up by the pipe D the pis-

ton 7 would have been driven to the opposite

end of 1ts stroke prior to uncovering the ports |

3, and the rack 4, by moving the toothed Seg-

ment 5, would have placed The piston in po- |

sition for rearward motion.

Referring more especially to Figs. 7 and S,
showing the speed-notceh indicator, let it be
Suppo‘oed that the drum or roll 6 is capable
of ‘assuming ten different positions corre-
sponding to “the ten notches of the segment 1
besides the position of rest corr-esponding Lo
total interruption of the current.
or drum must be transferred from one posi-
tion to the succeeding one suddenly, but not
until after having been arrested for a time,
S0 a8 to moderate the increase in the inten-
sity of the current passing through the motors.

The speed-indicator mainly consists of a
piston 10, the rod of which as it reciprocates
works the ““ service-motor.” (See Figs. 9 and
10.) ™To the extremity of the rod is attached
a cross-plece or head 11, from which are sus-
pended two rods 12, which raise the plate 13,
Ifig. 8, provided with screw-bolts 14, which
are arranged to lift another plate 15 when
the plate 13 has traveled a certain distance.
This plate 15 in its turn will at the proper
time likewise lift a plate 16, and so on. The
number of these cast plates is equal to the
number of notches in the segment 1—a. ¢., in
thisinstance, ten. All the plates are guided
by a central rod 17. The piston as it de-
scends successively releases the ten plates,
which come to rest upon the head 18 of the
rod 17. T'he object of this arrangement is to
permit the piston 10 to move intermittently,
and 1t will remain in each of its balanced po-
sitlons until the pressure within the cylinder
19 1s sutficient to enable it to lift another
plate. Atthatmomentit willsuddenly movea
distance equal to the length of the serew-bolts
14, when it will be arrested by the weight of
the next following plate, which it will not
be capable of htlmff until after the pressure
within the eylindern 19 has risen toa predeter-
mined degree. As the indicators of all the
commutators are identical, all the pistons 10
will move simultaneously and in parallel di-
rections. The cylinder 19*, containing theé
plates 13 15, &e., is filled with oil to deaden the
noise of the platesimpinging upon each other.
The cylinder 19 communicates with the com-
pressed-alr pipes through the tube 9. This
communication is either opened or closed by |

sSuch roll .

\

The | a slide-valve 20, which uncovers or covers the
. port 21, as the case may be.

The said slide-
valve 1s controlled by a differential piston or
stem 22 23, the object of which is to moder-
ate the transinission of motion and to avoid

any sudden overcharge of the electric motors.

But for the presence of the piston 23 the com-
pressed alr, being delivered under the piston
22, would 1ift the slide-valve 20 and the pis-
ton 10 would rise intermittently, but too
quickly, and there would be a risk of burn-
g the motor-armatures. The duty of the
plstou 25 1s to prevent the piston 10 from be-
ing lifted—u. ¢., to obviate an increase in the
intensity of the eurrent passing through the
motors—as long as the train has not acquired
a sullicient speed and as long as the current

sent through the motors has not been dimin- -

Ished by the increased counter electromotive

foree. To this end the said piston 23 is con-
trolled by an electromagnet 24, through

which passesa derived or shant current sent,
into the field-magnets. The armature 25 of
this electromagnet is suspended from the end
of a bell-crank lever 26, pivoted on the spindle
27, the other end of which bell-crank actuates
a bolt or pawl 28, whereof the beak engages
with the rod of the piston 10 in each of its
balanced positions, said rod having for that
purpose notches 29, A powerful spring 30
constantly tends to distend to disengage the
bolt 28 from the piston-rod—that is to say, to
lift the armature 25. The bolt 28 engages
near its end under a roller frame or case 31,
connected with the rod of a valve 32, which
normally closes a conduit 33,opening into the
cylinder 19. 'This valve is retained. upon its
seat Dy a suitably-weighted spring. The
chamber of sald valve 32 comimmunicates,
through a tube 34, with the chamber of the
piston 23. The pressure in these chambers
may not exceed a predetermined limit, owing
to the provision of a spring-controlled valve
35. These chambers may be quickly placed
in communication with the atmosphere by a
valve 356, the rod of which is arranged above
a small arm 37, carried by the bell-crank le-
ver 20. A spring-controlled valve 38 is pro-
vided for the purpose of quickly placing the
cylinder 19 in communication with the tube
J whenever a sudden depression occursin this
tube, 1t being Immnaterial, so far as the oper-
ation of said valve is concerned, as relates to
the position of the slide-valve 20 al the time.

Having thus described the construction of
the apparatus, let us see how it will enable
the attendant or driver to conduct the train.
At the time of starting the driver pushes the
lever iy over as far as it will go, 80 as 1o raise
the pressure in either of the air-pipes C or D,
as may be desired, to the maximuin.
sult of this pressure,whichis gradually added
to through the port 21, the piston 10 begins
to rise, raising the first plate 13, after which
sald piston is arrested for a time. The first

movement of the piston 10 has brought the
transmitter in its {irst position, say, in leb

As are-
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where the eleciric current is allowed to pass |

through the field-magnets with the lowest
forece, the transmission between the rising
movement of the said piston and the circu-
lar displacement of the axis 56 of the trans-
mitter being obtained through the medium
of a service-motor, hereinafter desecribed.
The train accordingly starts, while at the
same time the electromagnet 24 attiracts its
armature 25 and the bolt 26 moves into po-
sition above the first of the notches 29. The
alr-pressare rapidly increases under the pis-
ton 10. Indeed it i1ncreases too rapidly and
would tend, if not checked, to bring the
transmitter too quickly to the position 2; but
the moment the said piston commences to
rise or ascend it lifts the Dbolt or detent 28,
pivoting on the lever 26. At the same time
anupward movementisimparted to the rollex-
frame or case 31, consequentlylifting and un-
seating the valve 32. "T'he air-pressure con-
tained in the eylinder 19 passes through the
channel 34, acting upon the piston 23, caus-
ing the slide-valve 20 to close. Ilence piston
10 is maintained in its initial position so
long as the hook or beak of the pawl 28 re-
tains its position above the first noteh 29, or,
in other words, so long as the electromagnet
24 attracts its armature 25 with a force sufli-
clent to overcome the resistance or action of
the spring 50, which action is so regulated
that the equilibrium shall be restored when
the counter electromotive force has become
sufficient to reduce the intensity of the cur-
rent to a predetermined degree. The instant
this result is attained the armature 25 rises
somewhat, the attraction of the electromag-
netdecreases quickly, and thespring 30, asits
pressure or force thus preponderates, sud-
denly retractsthe pawl 28. At the same time
the arm 37 engages the stem of the valve 36
with a foree sufficient to unseat such valve,
and thus to entirely remove air-pressure from
the upper surface ot the piston 23. The pis-
ton 22 will now once more lift the slide-valve
20, and air being again admitted to and rais-
ing the piston 10 another interval upward
the transmitter will be moved to the position
as indicated by 2. The same operations are
repeated in respect of each of the ten notches
of the transmitter in succession, so that the
bransmitter may reach the position indicated
by 10 mthoub the possibility of the current
becoming suificiently intense to endanger the
Imotors bemn burned out. Whenthe tlmn has
required a Suimble or adequate speed, the
attendant suitably manipulates the lever ¥
and engages 168 detent or pawl with the re-
quired noteh of the segment 1, which would
indicate the speed he would seem to likely
maintain. e can of course change the po-

sition of the throttle or lever i as occasion
may require, accordingly as the road is level
or slopes npward or downward at a greater
or less angle.

To stop the train, it is only necessary o
move the lever ¢ back to the zero position, |

when the air-pressure in the pipe system will
instantly become exhausted, as also in the
cylinder 19, via the valve 38. The piston 10
will descend, replacing each of the plates 13,
&e., in sueceession in their normal position
and restoring the transmitter to the zero posi-
tion.

On the arrival of the train at the terminus
of the route the cock 7 is turned to the inter-
mediate position, thereby cutting off all com-
munication with the air-pressure, the lever ¥
being adjusted to the zero-notech., The motor-
man or attendant now proceeds to the oppo-
site end of the train, (now the forward end,)
where identical apparatus, as above dis-
closed, are arranged. I propose to fit the ar-
rangement with an arresting-lock, whereot
the key cannot be withdrawn unless the two
levers have been brought to the position
which neutralizes the operation of the trans-
mitter, the motorman in that case having
charge of such key, so that he may set the
transmitter in operation at the opposite end
of the train.

In describing the service motor reference
is had to Figs. 9, 10, and 11, whieh motor 1s
controlled by the speed-notch indicator and
itself adapted to operate the transmitter.

The transmitter of powerful motors neces-
sary for working railways demands a some-
what considerable expenditure of power for
their operation. -This power cannot be de-

rived from the motion of the piston 10 of the

speed-noteh indicator without fatally affect-
ing the sensitiveness of this device. Some
external force must therefore be resorted to,
and this is derived from the compressed air
contained in the reservoirs of the continuous
brake mechanism arranged under each rall-
way-carriage and fed from the main brake-
pipe. Now the auxiliary or service motor
has for its object to utilize such forece, so
as to move the transmitter 1in aeemdmleo
with the indications of the rack of the pis-
ton of the speed-notch indicator. 'I'nhis rack
gears with a wheel 39, rigidly mounted upon
a spindle or shaft 40, arranged at the upper
part of the transmitter. At its other end
said shaft 40 carries a pinion 41, extending
into the interior of a cylinder L_f? sald spin-
dle ranging at right angles to the length of
said cyhnder. ThlS cylmdcr 1S pr operly fas-
tened in a frame supported by the transmit-
ter and contains a traveling open-ended cyl-
inder or piston-rod 42%, with 1ts heads or pis-
tons 43 44 peripherally engaging the inner
cirecumference of the cylinder 42, the rods
42" of which are hollow or form chambers
having communication by suitable piping
with the brake air-reservoir. (Not shown.)
Within said hollow piston-rods 42 is ar-
ranged a double or compound slide-valve 47,
(3011131*011111-3 ports or ducts 45 46 in the inner
ends of Sfud piston-rods 42, with 1ts stem
adapted to be engaged and itself actuated by
a rack 48, eng cwed by the pinion 41, carried
by the sha,ft 40, above referred to. The SAMe
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air-pressure as prevails in the air-reservoirs |

of the air-brakesis constantly present in both
of said hollow piston-rods 42°, containing said
slide-valve 47. Thus the said slide-valve is
perfectly balanced and its actuation there-
fore requires the expenditure of but a very
slight efiort or force—such, for instance, as
results from the intergearing or working of
the rack and pinion 41 43, respectively, con-
trolled by the shaft 40, which in turn is op-
erated by the speed-notch indicator, as above
stated. |

From the foregoing it follows that when it
1s desired to effect a passage from one nofch
of the rack 48 to the succeeding one the shaft

40 is caused to suitably rotate with the pin-

ion 41, the rotary movement of which will be
converted into a longitudinal movement of
the slide-valve 47. .

Assuming now that the parts be moved to-
ward the right-hand side of Fig. 9, as a re-
sult, the valve 47 being carried by the said
parts, the ports 45 will open up communica-

tion with the pipe 49 of the air-reservoir

through the medium of the hollow rod of the
piston 43, and the compressed air coming
from the brake-reservoirs of the railway-car-
riage will act upon the annular surface ot
the piston 43. Simultaneously communica-
tion will also be established between thespace
or compartment of the piston-chamber on the
right-hand side of such piston and allow the
confined air therein to escape via the open-
ing 51, connecting the valve-chamber and the
annular space 52 between the pistons, their
rods, and the cylinder 42, said air finally
passing out through the passage 53. DBoth
pistons 43 and 44 will in consequence be ef-
fectively driven toward the right-hand side
and turn a vertical shaft 56 (shown in Fig.
10) through the agency of the intergeared
rack 54 and wheel 55, said rack being earried
in connection with said pistons and said shatt
(Not shown.) When the
wheel 41 stops at a predetermined noteh, the
rack 48 and the distributing-valve 47 are also
arrested. The double piston 45 44, however,
will continue its stroke under the impact of
1ts momentum and automatically reverse the
direction of the compressed -air supply or
teed through the ports 45 and 46, ports 45
serving as outlet-ports and 46 as inlet-ports.
The motion 1s 1n consequence 1instantly
stopped and sald piston caused to reiurn to
its stopping position, which is aided by the
relative position of the distributing - valve
47. To obviate any oscillation to either side
from such stopping position, the toothed
wheel 55 is made to gear, on the opposite side
of the rack 54, with another rack 57, ifig. 10,
provided on the oil-brake. This brake con-
sists of a cylinder 58, suitably guided by a
preferably cast-iron casing 59, integral with
the main frame of the apparatus. "T'his eyl-
inder contains a stationary piston 60, earried
by a rod 60 passing through said cylinder
and secured to the machine-frame by means

1

of nuts 61, serewed to the ends of said rod.
This eylinder 58 1s filled with oil, which, owing
to the space orclearance hetween said piston
60 and said cylinder,is permitted to pass from
side to side of said piston. This oil-brake is
not intended to operate continuously, but =0
as to allow the wheel 55 rapidly and freely to
revolve from one noteh to the other and not
to exert any braking action until such wheel
assumes one of the positions corresponding
to & speed-operating noteh, o Insure such
interrupted action of said oil-brake, equidis-
tant grooves are provided in the inner sur-
face of the cylinder 58 and corresponding
grooves in the outer surface of the stationary
piston 60. When the wheel 55 arrives at a
stopping-point, the ribs forined by the grooves
of the stationary piston 60 will c¢ome oppo-
site the ribs formed by the grooves of the cyl-
inder 58, whereby the space or passage pro-
vided for the passage of the oil 1s almost en-
tirely obstructed. In all intermediate posi-
tions the ribs of the piston are opposite the
orooves of the eylinder, whereby is provided
a wide open sinuous passage to allow the oil
to freely pass from side to side of the piston.

All accessory features may vary without
departing {from the principle ot the 1nven-
tion. |

Having now particularly desceribed and as-
certained the nature of this invention and in
what manner the same is to be performed, 1
declare that what I claim 1s—

1. Inelectric traction-railways,thecombina-
tion of an electric motor,compressed-airpipes
one of which serves for forward motion and
the other for rearward motion a transmitter
for maintaining constant pressure in one of
said pipes, said transmitter having its throt-
tle-lever adapted to engage a rack or notched
bar, areversing-piston alternately acted upon
by said pressure, a second piston, also actu-
ated by the pressure from said transmitter, a
series of freely-movable heavy bodies or plates
actuated by said second piston an electrical
controlling device for said second piston, and
an auxiliary compressed-air motor,fitted with
a brake, substantially as described. |

2. In apparatus of the character described,
the combination of an electric motor, com-
pressed-air pipes, an air-pressure transmitter
comprising a chamber and divided into three
compartments by membranes or flexible dia-
phragms, the central compartment being in-
dependent of the other compartments and
the latter connected together and with one
of said air-pipes, means for controlling com-
munication between said latter compartments
and said air-pipe, means for the retention of
the throttle-lever of said transmitter as de-
seribed, a reversing-piston alternately actu-
ated by the pressure from said transmitter, a
second piston also subjected to the pressure
from said transmitter, movable weights or
plates actuated by said second piston, an aux-
iliary compressed - air motor fitted with a

| brake, substantially as set forth.
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In apparatus of the characterdeseribed,
the combination of an electric motor, com-
pressed-alr pipes,an air-pressure transmitter,

comprising a chamber subdivided into sev-

eral compartments by membranes or flexible
diaphragms, the central compartment being

ndependent of the other compartments and

the latter connected together and with one of
sald atr-pipes,and a pressure-regulatoradapt-
ed to maintain & predeter mmed constant
pressure within the central compartment,
SRS m‘bmlly as set forth,

4. Inapparatus of the character described,
the combination of an electric motor, con-
pressed-alr pipes,an air-pressure transmitter,
comprisinga chambersabdivided into a num-
ber of compartments, the central one being
Independent oi the other compartments, and
the latbter connected together and with one of
suld alr-pipes,and a pressure-regulator,adapt-
¢d to wmaintain a predetermined constant
pressarce within the central compartment,
comprising a piston, having connected there-
to a spring suitably held in place, a counter-
poise or weignt adapted to counterbalance
the tension of said spring and means effecting
connection between said spring and the
““throtile-lever” of said transmitter,substan-
tlally as set forth.

. In apparatus of the character deseribed,
the combination of an electric motor, com-

pressed-air pipes, an air-pressure transmitter
subdivided into a number of compartments,
the central one being independent of the
other compartments and the latter connected
towether and with one of said pipes, a pres-
sure-regulatoradapted tomaintain apredeter-
mined constant pressure within the central
compd,ltment comprising a piston having a
cross-piece to which are connected springs,
a counterpolse or welight adapted to counter-
balance the tension of said springs, segments
carried by the pivet of the ““ throttle-lever” of
sald transmitter, said springs having flexible
band connections with said segments, and
means for the predetermined retention in po-
sition of said *‘throttle-lever,” substantially
as specified.
6. In apparatusof the character described,
the combination of an electric motor, com-
pressed-atr pipes, an air-pressure transmitter,
subdivided into & number of compartments,
the central one being independent of the
other compartments and the latter connected
together and with one of said pipes, a pres-
sure-regulatoradapted to maintain a predeter-
mined constant pressure within the central
compartment, comprising a piston having
springs connected thereto, a counterpoise or
welght adapted to the tension of said springs,
segments carried by the pivot of the trans-
mitter ** throttle-lever,” said springs having
flexible band connections with said segments,
and a pressure-regulating valve adapted to
control the pressure between sald central
compartment of the transmitter and the air-
reservolr, substantially as set forth.
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7. ln apparatus of the character deseribed,
the combination of an electriec motor, com-
pressed-air pipes, a transmitber, a pressuare-
actuated piston arranged 1n connection with
sald air-pipes and electrical current-control-
ling mechanism, comprising a eylinder hav-
Ing a piston and aboutcentrally having pipe
connection with the chamberolsaid pressure-
actuabed piston, and with 1ts ends connected
to said alr-pipes, a rotary drum or roller
adapted to form connection between the in-
duction-coils and armatures of said electric
motor, and intermediate motion-transmitiing
mechanism between the piston of said eylin-
der and sald rotary drum, substantially as
set Torth.

3. In apparatus of the character desceribed,
the comoination of an electric motor, com-
pressed-alr pipes, a transmitter, an Air- -]res-
sare-actuated piston arranged in cennection
with sald air-pipes, and elu;,m 1cal current-
controlling mechanism comprising a ¢ylinder
having a piston and about ceuimlly having
pipe connection with the chamber of said
pressure-actuated piston, and with its ends
connected to said alr-pipes, a rvotary drum or
roller adapted to form connection between
theinduction-colls and armatures of sald elec-
tric motor, said eylinder piston-rod and drum-
shatt being intergeared, substantially as set
forth.

9. In apparatus of the character described,
the combination of an electric motor, a trans-
mitter, compressed-air pipes conuecied tosaid
transmitter, and a speed-indicator compris-
1ng an alr-pressure-actuated piston connect-
ed up with said air-pipes, a plurality or se-
ries of weights loosely arranged on bolts or
stems, and rods adapted to be ¢arried by sald
piston and connected up with said loosely-
arranged welights, substantially as set Lorth.

10. In apparatusof the character deseribed,
the combination of an electric motor, & trans-
mitter, compressed - air pipes connected to
sald transmitter, and a speed-indicator com-
prising an air-pressure-actuated piston con-
nected up with said air-pipes, a plurality
or series of weights loosely arranged upon
bolts or stems, rods carried by said piston
and connected up with said loosely-arranged
welights, an electromagnet, a bell-crank lever
controlled by said ma QI]GL and having a pawl
ordetent adapted to engage said plston MEANS
tc normally effect Sueh engagement of sald
pawl a differential valve .;md alr-inlet valve
controlled thereby, and a third valve con-
trolled by said pawl and adapted to establish
communication between the chambers of said
piston and diiferentiai valve and the atmos-
phere, substantially as seb forth.

11. In apparatusof the character described,
the combination of an electrie motor, a trans-
mitter, compressed - air pipes connected {o
sald transmitter, and a speed-indicator coin-
prising an alr-pressure-actuated piston con-
nected up with said air-pipes, a series of

| welghts leosely arranged upon bolts or steins,
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-1ods carried by said piston and connected up

with said loosely-arranged weights, an elec-
tromagnet, a bell-crank lever controlled by
said magnet and having a pawl or detent
adapted to engage said piston, a spring to ei-
fect such engagement of said pawl with said
piston, a valve adapted to be controlled by
sald pawl or detent, a differential valve and
an inlet-valve controlled thereby, and an ex-
haust - valve, said detent-controlled valve
adapted to establish communication between
the chambers of said differential valve and
piston and the atmosphere, substantially as
set forth.

12. In apparatusof the character deseribed,
the combination of an electric motor, a trans-
mitier, compressed - air pipes connected to
said transmitter, an alr-pressure-controlled
piston also adapted to be actualed by air-
pressure and an auxiliary or ‘“service” mo-
tor comprising a cylinder, its double pis-
ton having tubular or hollow rods, adapted
to receive air from the air-brake reservoir,
said hollow piston having two series of alr
passages or ports, and a double-acting shide-
valve arranged in the chambers of said pis-
tons and adapted to control said two series of
air passages or ports and, itself, controlled by
sald alr-pressure-controlled piston, substan-

30 tially as set forth.

13. In apparatus of the character deseribed,
the combination of an electric motor, a trans-
initter, compressed-air pipes connected tosald
transmitter, an air-pressure-controlled piston
alsoadapted tobeactuated by air-pressure, an
auxiliary or ‘“service” motor comprising a
cylinder, its double piston having tubular pis-
ton-rods adapted to receive air from the air-
brake reservoir, said hollow piston having
two series of air passages or ports, a double-
acting slide-valve arranged in the chambers
of said pistons and adapted to control said
two series of passages or ports and itselt, con-
trolled by said airv-pressure-controlled pis-
ton, and a brake comprising a circumfieren-
tially erooved or ribbed cylinder adapted to
be engaged by a rack on said hollow or tubu-
lar piston, a peripherally ribbed or grooved
disk or piston suitably fixed in position and
adapted to engage the inner eircumference of
said ribbed or grooved cylinder, said cylin-
der adapted to contain a liquid, substantially
as described.

In testimony whereof I have hereunto set
my hand in presence ol two subseribing wit-
nesses.

LUCIEN GENTY.
Witnesses:
ALLAN MACFARLANE,
R. K. FAST.

0

35

4Q

43

50

35




	Drawings
	Front Page
	Specification
	Claims

